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Section 4  
 

Risk Assessment Requirements  

Identifying Hazards--- Requirement §201.6(c)(2)(i): 

[The risk assessment shall include a] description of the type é of all-natural hazards that can affect 
the jurisdiction. 

o Does the new or updated plan include a description of the types of all-natural hazards that affect the 
jurisdiction? 

Profiling Hazards---Requirement §201.6(c)(2)(i): 

[The risk assessment shall include a] description of the é location and extent of all-natural hazards 
that can affect the jurisdiction.  The plan shall include information on previous occurrences of 
hazard events and on the probability of future hazard events. 

o Does the risk assessment identify (i.e., geographic area affected) of each hazard being addressed in the new or 
updated plan? 

o Does the risk assessment identify the extent (i.e., magnitude or severity) of each hazard addressed in the new or 
updated plan? 

o Does the plan provide information on previous occurrences of each hazard addressed in the new or updated 
plan? 

o Does the plan include the probability of future events (i.e., chance of occurrence) for each hazard addressed in 
the new or updated plan?  

Assessing Vulnerability:  Overview---Requirement §201.6(c)(2) (ii):  

[The risk assessment shall include a] description of the jurisdictionôs vulnerability to the hazards 
described in paragraph (c)(2)(i) of this section.  This description shall include an overall summary of 
each hazard and its impact on the community.  

o Does the new or updated plan include an overall summary description of the jurisdictionôs vulnerability to each 
hazard? 

o Does the new or updated plan address the impacts of each hazard on the jurisdiction? 

Assessing Vulnerability:  Addressing Repetitive Loss Properties---Requirement §201.6(c)(2) (ii):  

[The risk assessment] must also address the National Flood Insurance Program (NFIP) insured 
structures that have been repetitively damaged by floods. 

o Does the new or updated plan describe vulnerability in terms of the types and numbers of repetitive loss properties 
located in the identified hazard areas? 

Assessing Vulnerability:  Identifying Structures---Requirement §201.6(c)(2) (ii)(A):  

The plan should describe vulnerability in terms of the types and numbers of existing and future 
buildings, infrastructure, and critical facilities located in the identified hazard areasé 

 

 

o Does the new or updated plan describe vulnerability in terms of the types and numbers of existing buildings, 
infrastructure, and critical facilities located in the identified hazard areas? 

o Does the new or updated plan describe vulnerability in terms of the types and numbers of future buildings, 
infrastructure, and critical facilities located in the identified hazard areas? 
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Assessing Vulnerability:  Estimating Potential Losses---Requirement §201.6(c)(2) (ii)(B):  

[The plan should describe vulnerability in terms of an] estimate of the potential dollar losses to 
vulnerable structures identified in paragraph (c)(2)(ii)(A) of this section and a description of the 
methodology used to prepare the estimateé 

o Does the new or updated plan estimate potential dollar losses for vulnerable structures? 

o Does the new or updated plan describe the methodology used to prepare the estimate? 

Assessing Vulnerability: Analyzing Development Trends---Requirement §201.6(c)(2) (ii)(c):  

[The plan should describe vulnerability in terms of] providing a general description of land uses and 
development trends within the community so that mitigation options can be considered in future land 
use decisions. 

o Does the new or updated plan describe land uses and development trends? 
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Secti on  Overview  

The Risk Assessment portrays the threats of natural and human-caused (technological) hazards, 

the vulnerabilities of a jurisdiction to the hazards, and the consequences of hazards impacting 

communities. Each hazard is addressed as a threat and is identified and profiled in the Hazard 

Identification. The vulnerabilities to and consequences of a given hazard are addressed in the 

Vulnerability Analysis. Vulnerability is analyzed in terms of exposure of both population and 

infrastructure to each hazard. Consequences are identified as anticipated, predicted, or 

documented impacts caused by a given hazard when considering the vulnerability analysis and 

the characteristics of the hazard as outlined in its identification. 

 

The Region 5 Hazard Identification was used for this plan. Pierce Countyôs Vulnerability and 

Consequence Analysis are based on the Region 5 Hazard Identification. The Region 5 Hazard 

Identification can be found in the Base Plan. Each hazard is identified in subsections. The 

subsections are grouped by hazard-type (i.e., geological, meteorological, and technological 

hazards) and then alphabetically within each type. A summary table of the Region 5 Hazard 

Identification is included in this section as Table 4-1a, Table 4-1b, and Table 4-1c. 

 

The Vulnerability Analysis is displayed in five tables: 
o Table 4-3 General Exposure 

o Table 4-4 General Exposure Unincorporated Pierce County 

o Table 4-5 General Population Exposure 

o Table 4-6 Population Exposure Unincorporated Pierce County 

o Table 4-7 General Infrastructu re Exposure 

o Table 4-8 General Infrastructur e Exposure Unincorporated Pierce County 

o Table 4-9a Consequence Analysis Chart ï Geological  

o Table 4-9b Consequence Analysis Chart  ï Meteorological  

o Table 4-9c Consequence Analysis Chart ï Technological/Human-caused 

 

The Consequence Identification is organized by Threat. Each threat page summarizes the 

hazard, graphically illustrates exposures from the Vulnerability Analysis, and lists corresponding 

Consequences. Pierce Countyôs Consequence Identification is included in this section: 

avalanche, earthquake, deep and shallow landslides, liquefaction susceptibility, tsunami, 

volcanic, drought, flood, severe weather, wildland/urban interface fire, abandoned mines, cyber-

attack, civil disturbance, cyber-attack, dam failure, energy emergency, epidemic/pandemic, 

hazardous materials, pipeline, terrorism / active threat, and transportation accident. The 

 

RISK  

 

Threat  
 

Vuln erabili ty  

 

Conseque nce  
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information (impact/recurrence) from these tables is utilized to prioritize mitigation direction and 

projects. 

 

Specific information and analysis of the Countyôs owned infrastructure is addressed in the 

Infrastructure Section of its Plan. 

 

Vulnerability and Hazard Imp act Analysi s 

Through the Mitigation, Hazard Identification Risk Assessment (HIRA) and Comprehensive 

Emergency Management Plan (CEMP) planning processes, Unincorporated Pierce County has 

identified 7 major natural hazards that significantly affect the region. These hazards were chosen 

based on multiple criteria including high frequency and potential impact. The full list of high 

frequency and/or high impact hazards are earthquake, deep and shallow landslides, drought, 

flood, winter/severe storms, volcano eruption/lahar, cyber threat, epidemic/pandemic, hazardous 

materials, terrorism / active threat / attack tactics1, and transportation accidents. They have been 

identified in all plans and the likelihood of (re)occurrence and potential damage to life and 

property is illustrated. Additionally, certain human-caused hazards such as fire, hazmat, and 

terrorism have been accounted for in the mitigation strategies and can be found in Section 5 of 

this plan. 

 

Geological: 

¶ Earthquake 

¶ Deep Landslides 

¶ Shallow Landslides 

¶ Tsunami 

¶ Volcanic 

Meteorological: 

¶ Drought 

¶ Flood 

¶ Severe Weather 

¶ WUI 

Technological: 

¶ Civil Disturbance 

¶ Cyber Attack 

¶ Energy Emergency 

¶ Epidemic / Pandemic 

¶ Hazardous Materials 

¶ Terrorism / Active Threat / Attack Tactics 

¶ Transportation Accidents 

Introduction  

¶ The National Threat and Hazard Identification and Risk Assessment (THIRA)2 published 

by FEMA July 2019 provides scenarios and introduced an important concept: Plausible 

Concurrent Operations. Plausible Concurrent Operations represents ongoing response and 
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recovery operations and are a way of recognizing that multiple events that have no 

connection to one another may overlap and impact an already vulnerable jurisdiction. An 

example of Plausible Concurrent Operations would be responding and recovering from a 

pandemic outbreak and then a month later there is an earthquake. Secondary hazards such 

as a tsunami, landslides, fires, liquefaction, hazardous material spills, energy emergency 

following an earthquake are incorporated with their primary hazard and are not listed as 

separate concurrent operations.  

¶ May of 2020, we are several months into the COVID-19 pandemic outbreak as we are 

writing this analysis. The probability of a concurrent incident for all jurisdictions is 

extremely high during this COVID-19 outbreak. 

¶ The concurrent scenarios/hazards of most concern include:  

o epidemic/pandemic 

o earthquake (includes tsunami, liquefaction, landslides, fire, hazardous material 

spills, energy emergency) 

o a lahar 

o severe weather 

o terrorism and active threat / attack tactics 

¶ Although not listed above civil disturbance can have a high consequence when paired 

with epidemic/pandemic. 

The vulnerability and impact analysis incorporated many findings from other assessments for a 

holistic approach. The assessments and key findings are briefly captured here but additional 

details can be found in the Base Plan Section 4: Pierce County Hazard Identification & Risk 

Assessment. 

Geological: 

Earthquake 

¶ Of the three earthquake sources (crustal, deep, and subduction zone), the Cascadia 

Subduction Zone poses the highest risk to the region with a projected 9.0 magnitude 

earthquake creating devastating damage. The valley floor contains a high groundwater 

table, and soil conditions that would make liquefaction of soils during an earthquake very 

likely. This also increases the likelihood for differential settlement of buildings, utility 

pipelines and bridges. 

¶ In March of 2019 the Department of Homeland Securityôs Regional Resiliency 

Assessment Program (RRAP) published the Resiliency Assessment of Washington State 

Transportation Systems.3 This assessment used a Cascadia Subduction Zone magnitude 

9.0 earthquake and focused on WA surface transportation systems. 

Key Findings 

Á Of the maritime transportation systems analyses is that commercial ports in WA 

State do not have a good understanding of their facilitiesô seismic vulnerability 

and have not undertaken internal assessments of their seismic resilience. 
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Á Rail transportation systems seismic resilience are largely unknown to state and 

other public officials. In 2019, Sound Transit contracted with Pierce County 

Emergency Management and produced a Hazard Identification and Risk 

Assessment specific to their agency. Published separately. 

¶ The Water Supply Forum, key water utilities in King, Pierce and Snohomish counties, 

proactively evaluated the region's existing water supply systems resiliency and plan for 

potential water supply disruptions.4 

Key Findings 

Á It is believed that regional utilities and warehouses only stock a small percentage 

of the repair materials required following a Cascadia Subduction Zone 

earthquake. 

Á Expand the identification of wells that could provide emergency supplies, to 

include high-capacity public and private wells not owned by the large regional 

water systems. Develop well inventory, contact protocols, activation agreements, 

and liability protections if needed. 

Á Evaluation of policy considerations such as shared insurance or liability 

protection would be necessary to enable private well owners to provide water 

(potable or non-potable) to the public following a major emergency. Establish 

public communication protocols for such supplies. 

Á Shake Alert (Earthquake Early Warning System): can connect to existing systems 

such as Public Announcement (PA), Supervisory Control and Data Acquisition 

(SCADA), and can shut down motors, pumps, and more anywhere from a few 

seconds to a full minute. How much notice will depend on your proximity to the 

source i.e. if itôs the Tacoma Fault we will get little to no warning whereas with 

the Cascadia Subduction Zone coming off the coast we would benefit greatly 

from this technology. Tacoma Water has implemented Shake Alert and is 

connected with their SCADA system. The status of other utilities is unknown. 

¶ In May of 2018 FEMA released a new methodology to the Threat and Hazard 

Identification and Risk Assessment (THIRA) and Stakeholder Preparedness Review 

(SPR). Grant requirements were changed accordingly, and King, Pierce, and Snohomish 

Counties conducted capability assessments across the region. The key findings below are 

specific to Pierce County but may also be true statements for the larger region. 

Key Findings 

Á Urban centers and rural communities. Many rural locations will need 

transportation and utilities restored for their services to resume.5 

¶ Many buildings in Pierce County are newer and built to modern day standards with 

concrete tilts6. However, a lot of the new developments have been for commercial use 

and not residential. Currently, our modeling tools need more local data to understand true 

community impacts to housing across the entire county not just unincorporated. FEMA-

154 is a rapid seismic screening program and provides locals with a methodology to 

collect valuable information. The results from this program can be used to identify and 

prioritize mitigation measures, incorporate mitigation measures to improve modeling 
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results to stay updated on the most at-risk populations, and for response such as search 

and rescue operations. 

¶ The damage to our infrastructure will create islands of isolated populations. The needs of 

each isolated population will dependent on what infrastructure survived, the population 

demographics, and what essential services they no longer have access to such as medical 

treatment. The effort to understand these details is underway with support from FEMAôs 

Regional Catastrophic Preparedness Grant Award focusing on transportation, logistics 

and supply chain, and mass care services planning. 

¶ More detailed information on the impacts of earthquakes can be found on the Pierce 

County Department of Emergency Management (PC DEM) website, the WA State 

Department of Natural Resources WA Geological Survey website, the U.S. Geological 

Survey Cascade Volcano Observatory website, and in the Pierce County Hazard 

Mitigation Base Plan Earthquake Chapter. 

Landslides 

An infrastructure exposure review identified deep and shallow landslides as the costliest 

impact aside from our baseline impacts such as severe weather, epidemic, and more. Almost 

50 percent of unincorporated Pierce County area (sq. mi.) and a population of over 25,000 

can be impacted by this hazard. The areaôs most at risk include any area near a body of water 

including creeks, rivers, lakes, islands and communities touching the Puget Sound or areas 

with a 15% or greater slope. When these hillsides become wet, it is possible for the slope to 

fail. Critical transportation routes for many communities are often directly impacted. 

February 6-24 of 2020 Pierce County experienced multiple landslides, isolated populations 

and a long-term response and recovery just before the COVID-19 outbreak hit us locally. 

Several communities were impacted, some for 3-4 days, but the Ashford and Elbe 

communities were completely isolated for 6 days. First responders couldnôt get in and we 

couldnôt even land a helicopter due to the dense forestry. Most of the residents in the 

communities have lived there a long time but has many visitors staying in lodges, rentals, and 

a small hotel. Emergency management, WSDOT, the Sheriffôs Department, the local fire and 

school district, USFS, and Mt. Rainier National Park all came together to help these 

communities until the road fully reopened 18 days after the slides occurred. We were not able 

to verify exactly how many people were impacted as some chose to leave with the caravans 

and left in their own vehicles but the estimate for the 18 days is 85 people. 

Slides specifics: SR706 MP 10.18 near Kernhan Rd E, blocking the Mt Rainier Nisqually 

entrance/SW corner of the park. Second slide occurred ¼ miles west of previous slide just off 

Mt. Tahoma Canyon Rd E. Significant erosion on the drainage ditches on both sides of 

SR706 two miles east of Elbe. Debris was between 3-6 feet deep and both slides were each 

400 feet long. Many thousands of cubic yards of slide debris were removed. 

Tsunami 

The stateôs inner waterways, including the Strait of Juan de Fuca and the Puget Sound, have 

unique tsunami hazards that up until the last few years have not been well understood. New 

modeling and mapping, including tsunami wave and current velocity simulations by 
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Washington Geological Survey, reveal tsunami threats from both the offshore Cascadia 

subduction zone and local crustal faults such as the Seattle and Tacoma Faults.7 

Tsunami models currently being published have new features and provide more data. In 

addition, Pierce County does not have tsunami modeling for the Cascadia Subduction Zone. 

Comparisons of the modeling results from the State and County are not possible as a result. 

The Seattle Fault explanation was produced by Pierce County using the older software. The 

Cascadia Subduction Zone explanation was produced by a collaborative effort of State and 

Federal partners using software that was recently updated with advanced features. Even still 

there is more that needs to be understood about how tsunamis impact the river valleys and 

liquefaction zones. In the next mitigation plan update we will be able to compare all 

applicable scenarios with the most up to date data. 

The Seattle Fault maximum wave crest is approximately 3.5 meters amplitudes reaching 

Commencement Bay and Gig Harbor approximately 19 minutes after generation of the 

earthquake. Smaller wave energy was predicted within the study region for 3 hours. The 

model does not dynamically include tidal currents and the current speeds may be more 

substantial if these events occurred during a flood tide. This is based on a moment magnitude 

(Mw) 7.3 quake along the Seattle Fault. 

The Cascadia Subduction Zone maximum wave crest could be above 16.5 feet impacting 

Tacoma. Additional modeling of the Puget Sound is still underway by State and Federal 

partners with a target of finishing by 2021. 

A new pilot program lead by Washington Emergency Management Division (2020), is 

focused on creating the first Tsunami Maritime Response and Mitigation Strategy that will 

provide basic maritime guidance and more targeted information based on site-specific 

modeling. 

Volcanic 

The likelihood of a volcano erupting in and around Pierce County from Mt. Saint Helens and 

Mt. Rainier is relatively low compared to the other hazards, but the amount of damage and 

devastation it would cause is high. 

Mount Rainier is the most dangerous volcano in North America according to the USGS 

Cascades Volcano Observatory (CVO). It has previously buried sections of the surrounding 

river valleys in a volcanic mudflow, called a lahar. The Puyallup River Valley is at greatest 

risk. Tens of thousands of people live in areas that may have as little as 40 minutes to as 

much as three hours to move to safety once a large lahar is detected. The lahar warning 

system is robust, and warnings are disseminated promptly and widely every first Monday of 

the month so people in harm's way are taught how to respond to the warnings and take 

protective actions. 

The largest impact would be a spontaneous lahar occurring at night. There will be a high 

casualty and fatality count as the Wireless Emergency Alert (WEA) will be the notification 

platform that will reach people at night when they are sleeping. 

Pierce County DEM in partnership with USGS CVO maintains a ñVolcano Mapò that 

accounts for impacts in the region. 

https://en.wikipedia.org/wiki/Mount_Rainier
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Pierce County DEM maintains a ñMt. Rainier Volcanic Hazards Response Planò that details 

the monitoring, planning, operational response and historical data surrounding a volcanic 

event in the region. 

Meteorological 

Drought and WUI 

The entire region is subject to drought. Drought is likely to develop over time and is a 

gradually developing emergency that may take from months to years to affect the County. 

However, in recent years, as drought conditions continue, impacts are continually expanding 

and will be noticed and felt by all. Some of the impacts will depend on the community. 

Pierce County still experiences periods of significant rainfall events but in late spring through 

summer and sometimes into early fall we are a D0 which is abnormally dry. This means that 

short-term dryness slows planting and growth of crops, impacting community gardens and 

food banks that serve at-risk populations. In a recent drawdown water utilities and local wells 

experienced a drop-in water level. Hydroelectric power generation has dropped 30% as a 

result of our dry weather. 

The Puget Sound region is susceptible to a Wildland Urban Interface (WUI) fire event. WA 

Wildfire outlook identified all of western WA as areas with significant potential. In Western 

Washington 95% of fires are human caused. Major causes include arson, recreational fires 

that get out of control, smoking related, debris burning, and children playing with fire. A 

2019 study of California fires, ñHigh wildfire damage in interface communities in 

California*8,ò identifies major loss in buildings located in the interface where the homes, 

vehicles, woodpiles, etc. act as fuel to continue the destruction started in the wildland. As dry 

conditions continue the risk of a large incident increases significantly. After 3 days of hot, 

dry weather our vulnerability and overall risk is the same compared to eastern WA. 

Flood 

¶ As population grows and urbanization expands, this increases the damages from 

repetitive flooding. Also, it is important to note that changes in the temperature and 

climate have added to the frequency and magnitude of flooding incidents particularly 

over the last 20 years. While mitigation projects have reduced vulnerability in the 

county, flooding is the number two hazard falling just below landslides in terms of 

general, population, and infrastructure exposure data. 

¶ Pierce County experiences two major types of hazards associated with flooding; flood 

inundation and channel migration. FEMA publishes the DFIRM which shows areas at 

risk for inundation, but FEMA has not developed an erosion-prone map for areas at risk 

of channel migration. 

In March 2017, the Digital Flood Insurance Rate Maps (DFIRM) became the official maps 

for Pierce County. These new maps replaced, mostly, flood hazards mapped in the late 

1970ôs and again in the early 2000ôs. The new maps are more accurate and include coastal 

properties. However, properties adjacent to rivers in Pierce County are ñsecludedò meaning 

insurance rates are still based on the information from the original 1970s-era maps. 
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¶ Pierce County code requires the location of critical facilities and infrastructure to be 

outside of the 500-year flood plain unless no feasible alternative exists. For infrastructure 

and facilities which do not have a feasible alternative location, such as a wastewater 

treatment plant, alternative protective measures are required. 

Severe Weather 

¶ Windstorms and winter storms cause the most impact to communities. Windstorms are 

more frequent than winter storms but often have a short-term impact to communities. 

Rain and other conditions such as low temperatures are also typically associated with 

windstorms creating more hazardous conditions. Impacts include road closures, loss of 

electricity, cold homes, and downed trees. Downed trees are the greatest secondary 

hazard as they fall on houses, vehicles, and people. They can block utilities, road crews, 

and responders from locations and put their workers in danger. In recent years, many 

people have been killed in their vehicles from a falling tree. Another example, Sheriffôs 

Deputy Cooper Dyson was killed rushing to aid other officers under attack by a suspect 

when his patrol car hydroplaned into a building. There is an association with severe 

weather and an increase in deaths in Pierce County. 

¶ Winter storms can be longer and less frequent. Winter storm Maya in February of 2019 

was a back to back series where a large amount of snow fell and accumulated in short 

timeframes. Over the course of almost three weeks, some locations such as Lakewood 

and Tacoma saw snow accumulation 8-10 inches in others like Gig Harbor, Puyallup, and 

rural Pierce County 10-14 inches. In addition to this there was not enough sand for road 

crews in the state, so some roads were left unplowed until the last round of snowfall as a 

conservation strategy of this scarce resource. The homeless and those without a heat 

source will be living in extreme conditions with low temperatures requiring the need for 

shelter. Many healthcare workers, 9-1-1 dispatchers, and snowplow drivers needed a safe 

way to work and Pierce County Search and Rescue 4x4 volunteers transported over 130 

people within a week. People were not able to go to medical appointments like for 

dialysis unless they called EMS for transport. 

Technological 

Civil Disturbance 

Social unrest includes civil disorders, acts of mass civil disobedience, and strikes. They differ 

in their legality and tactics (especially the use or avoidance of violence), but all are acts by 

groups of people that are intended to disrupt a community or organization. 

Civil disorder is a public disturbance by a group or groups of people involving acts of 

violence that cause immediate danger, damage or injury to others or their property. They are 

often but not always politically motivated. They are both illegal and violent. 

Civil disorders can be divided into two rough categories: those in which the perpetrators 

deliberately set out to harm others and those in which the perpetrators are focused more on 

crimes against property. 
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Civil  disobedience is the nonviolent refusal to obey certain laws as an act of political protest. 

Civil disobedience is illegal but non-violent. 

Except for external parties utilizing Sunnyside Beach as a launching point for a water borne 

protest during the U.S. Open in 2015, in recent years there have been incidents related to the 

NW Detention Center. 

Cyber Attack 

¶ Cyber Critical Infrastructure CyberSecurity Consultants provides services to many in 

Pierce County including South Sound 9-1-1, Pierce County Radio Communications, 

Washington State Patrol, and many other local agencies. In 2019 the top threats were: 

1. Phishing/spearphishing.  

2. Ransomware. 

3. Distributed Denial-of-Service (DDoS) attack.  

4. Advance Persistent Threat.  

5. Fileless Malware. 

¶ The top vectors or common access points were: 

1. Email attachments/links. 

2. Drive-by or download. 

3. Webserver/Web app. 

4. USB drives. 

¶ During times of disaster there is a significant increase in scams, phishing attacks, and 

Advance Persistent Threat attacks to gain access to financial and cyber systems. 

¶ During COVID-19 there was a significant increase in attacks against medical centers and 

collaboration platforms. 

Energy Emergency 

¶ FEMA Region X Power Grid Risk Profile: A Risk Analysis Profile from the Region X 

Threat and Hazard Analysis Report March 2019 key findings: 

o Transmission grid is less extensively interconnected in comparison to power grids 

elsewhere in the US. This provides fewer redundancies in case of failure of part of 

the system. 

o Difficult to replace equipment. Restoration timeline months-years. If a number of 

high-voltage transformers are damaged in an incident triggering an outage, 

restoration and recovery will be difficult because these transformers are not 

typically manufactured domestically, and their size and weight make 

transportation difficult. 

Á In the event of an earthquake triggered tsunami the port and railroads will 

be significantly impacted. 

o Utilities face financial diff iculty that impedes investment in mitigation measures 

due to rate regulations. Restoration and recovery will require substantial 
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expenditures from utilities at a time when their revenue stream from the sale of 

power is curtailed. 

o Rural populations may be proportionately more impacted due to the unique 

geographic features of Pierce County making access difficult. The use of drones 

and helicopters help significantly but often surface transportation is needed for 

restoration. These populations already deal with more outages than their urban 

counterparts and may be better prepared and more resilient. 

o Those dependent on powered medical devices or services such as dialysis face 

immediate threat to life. Community preparedness should identify these 

populations and plan for their survival. 

Most widespread impacts to an energy emergency are usually the result of severe weather or 

industrial accidents that have cascading impacts. 

One of the largest transmission lines in Pierce County follows the Tacoma Narrows Bridge 

and feeds the entire peninsula and the islands. The Washington State Highway Bridge 

Seismic Screening Tool ï Technical Report identified the Tacoma Narrows Bridge as most 

likely to survive in a Cascade Subduction Zone earthquake and tsunami in all of Washington. 

Engineers believe that the fall of the previous bridge and political pressure at the time 

contributed to the resilient design. 

Outages are often smaller in scale when power lines feeding the substation are impacted. 

Often communications service providers infrastructure such as comcast will be impacted 

concurrently. If a communications provider fiber line is damaged, then a community could be 

without internet, unable to use landlines and cell phones. Utility restoration may be delayed 

due to transportation impacts. Some cell phones may still work depending on your provider, 

but often rural communities will be isolated until both transportation and utilities are 

functioning. Anderson Island and McNeil Island are solely reliant on ferry transportation for 

any equipment not on the Island. This was the case during Winter Storm Maya in 2019 and 

Anderson Island has unique features that make ferry transportation limited. 

An earthquake in Pierce County or a catastrophic impact to a fuel producer can result in a 

shortage. Critical equipment such as generators, vehicles, and other operating machines could 

be impacted for a long time. Based on regulations a hospital generator is to have a minimum 

of 96 hours of fuel. If no other source is available, the hospital wil l be forced to evacuate the 

facility. 

Epidemic 

Throughout history, disease outbreaks have changed and shaped society. The impact of these 

diseases varies based on the severity of the disease, duration of the illness and spread within 

the community. 

An outbreak can be characterized by the extent of spread of the disease. An outbreak is 

considered pandemic if the disease spreads throughout the world. The outbreak is considered 

epidemic if it's above normal disease levels within a geographical area. More common 

diseases are classified as endemic, as they are at or below normal levels within a community. 
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Brand new diseases can quickly become an epidemic/pandemic if there is little or no 

immunity in the population. 

New strains of a disease are a great risk to Pierce County, due to the low immunity in the 

community, the potential for severe symptoms, the speed at which the virus can spread from 

person to person, vaccines would need to be developed, and society would come to a stop to 

combat the outbreak. The Tacoma-Pierce County Health Department investigates and 

coordinates the Public Health surveillance of disease outbreaks. 

Everyone is vulnerable to an epidemic. Following a disaster such as an earthquake, volcanic 

eruption, or tsunami, communicable disease outbreaks could result from lack of safe water 

and food, disruption of waste treatment or contact with other hazardous materials, and mass 

sheltering of people. 

Because of the high population density and interconnectedness of health and social systems, 

Pierce County has a medium-high probability of a major outbreak but because the potential is 

so great there is a moderate risk for an epidemic and a high risk with a pandemic. There 

could be short- or long-term impacts and massive loss of life. This will be a devastating 

impact to the economy, public safety, health services, and every other aspect of society. 

The most threatening situation is the outbreak of a new disease with high rates of illness and 

death. New disease outbreaks can quickly overwhelm local hospitals, healthcare providers 

and decrease society's ability to maintain critical services. Populations with the highest risk 

include older adults and people of any age who have a serious underlying medical condition. 

Nursing homes, long-term care facilities, adult family homes, senior living facilities, and 

those with in-home services are all very vulnerable. Others at risk are pregnant and breast-

feeding women, the homeless, people with disabilities, and racial and ethnic minority groups. 

Any population in a congregate setting has a higher risk of contracting the disease. 

¶ A pandemic outbreak like COVID-19 will cause a scarcity of resources including 

personal protective equipment, cleaning supplies, basic household amenities, food, 

medical equipment that is effective in treating patients such as ventilators. There will 

reach a point where PPE is so scarce that services will need to be reduced or 

discontinued. In the first months of COVID-19 healthcare workers gave their PPE to 

patients. EMS was stretched thin with an increase in community 9-1-1 calls, responding 

to long-term care facilities, a high number of people calling fire stations to ask questions, 

staff having to self-quarantine and wait for testing results, and constantly learning about 

the disease and interpreting guidance from federal and state officials. PPE shortages 

create an environment of conservation, reuse, and innovation. A significant amount of 

people including professionals were not fully educated and confident on the proper use of 

PPE. An assessment by Department of Homeland Security identified that the medical 

resource burden would likely increase mass casualty attack fatalities. 

¶ Negative stigma toward populations will occur until the transmission of the disease is 

understood. 

¶ Cascading impacts in the first 3 months:  

o Closure of all non-essential services and social distancing. 

o Schools turned into feeding stations, childcare for healthcare and first responders, 

and had to find an equitable way to continue school virtually/safely. One school 
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district bought laptops for all students, another dropped off and picked up 

schoolwork at each studentôs home, other used alternatives such as Pierce Transit 

buses with Wi-Fi being strategically placed and coordinated to maintain social 

distancing and more. 

o Services and human interactions are made virtual wherever possible. People are 

home and whether they are working, unemployed, students taking online classes, 

etc. all stress and tax our overall IT infrastructure.  

o This virtual shift created a new isolated population as some people did not have 

the needed technology and some didnôt know how to use it without assistance.  

o All non-imminent life-threatening procedures were completely postponed for 

several months and the amount of elective procedures allowed were significantly 

reduced. 

o Thousand are furloughed and collecting unemployment. When businesses try to 

reopen some employees are receiving more than what they were getting paid and 

donôt want to come back to work right away creating a staffing shortage.  

o Hospitals furlough 20% of all staff due to financial hardships associated with the 

pandemic. 

o High unemployment rates mean many overqualified people in the job market. A 

majority of those graduating from college will be facing the challenge of an 

extremely competitive job market and those unable to get employment will not be 

eligible for assistance. 

o Governor emergency powers can stop evictions from taking place and provide 

leniency for utilities bills but after those powers are lifted many people will be in 

debt. If  not properly planned by state and local officials this could create a spike 

in homelessness. 

o The number of WA Poison Center, National Suicide Hotline, National Domestic 

Violence Hotline, and 9-1-1 calls related to domestic violence and child abuse 

significantly increased. 2-1-1 was later contracted to build capacity to support 

people needing the health screening, information on where to get tested, and help 

them fill out necessary paperwork. This was a desperate need and once 

implemented greatly helped the community gain access to assistance. 

o Hospitals around the country reported a drop in the number of people coming to 

Emergency Departments. There was an increase of people delaying care until it 

became emergent, sometimes life threatening. Patients stayed home to an extreme 

and postponed visit that needed care (i.e. dialysis patients, etc.) as hospitals were 

viewed as a place to contract the disease. 

o Data collection was large scale, constantly changed, and eventually created data 

fatigue. Pressure from federal entities and high visibility to the public adds stress 

contributing to the burnout. 

o Significant life events were postponed or held virtually. Losing someone you love 

is always difficult. And losing someone while your life is already turned upside 

down by a pandemic can intensify your grief, creating more complicated, or 

traumatic, grief. This makes it even more difficult to heal. In addition, there were 
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essential staff who were not able to take time off due to staffing shortages or not 

having someone to backfill that personôs position. 

o In working with funeral homes, the Pierce County Medical Examinerôs Office, the 

State Mass Fatality Task Force and hospitals one chokepoint was identified. End 

of life planning is a difficult topic and for some populations can be quite 

challenging for families or caregivers to update (i.e. dementia and people with 

memory loss, mental health, etc.) during a pandemic.  

Á Funeral home directors normally feel good about their job by helping 

family and friends through the end of life process. During the pandemic 

their job didnôt feel good as they went to virtual services or the families 

postponed the service. 

¶ Psychological impacts: 

o In the beginning many essential workers did not have the necessary PPE but 

needed to provide the services. This created an additional amount of fear and 

anxiety for their health and their families. Media following the first outbreak in 

Kirkland, King County brought the realism and fear of the outbreak into peopleôs 

homes. 

o There are 407 Adult Family Homes in Pierce County with a range of 2-6 clients 

needing additional support for disabilities, mental health, addiction, and/or 

memory care. Some caregivers are hired staff and others are family run. The ones 

with hired staff had one caregiver in the home and the other trained their family 

members to support the clients. A majority of caregivers made the sacrifice to not 

leave the home due to fear of bringing the disease in. The caregivers were burned 

out in the first week and some were afraid that the extreme isolation would create 

triggers and were concerned for their own safety. 

o Fear from lack of PPE in prison populations caused riots. 

o Essential workers quickly started to experience compassion fatigue especially 

when there were more requests than desperately needed resources and help. 

¶ Crime: 

o Fraudulent products flood the market. 

o Escalation of serious crime in local communities in the first few weeks of the 

outbreak. People being held a gun point outside of a dollar tree for basic supplies 

(i.e. disinfectant products, toilet paper, etc.). 

o Price gouging on a global level. 

o Local businesses defaced or damaged while they are not open.  

o Theft of property particularly schools. 

Hazardous Material / Pipeline 

¶ From May 1 ï May 1, 2019 there were 461 incidents within Pierce County. Washington 

Department of Ecologyôs top three categories were oil representing 72% of all incidents, 

pollution representing 17%, and hazmat/chemical representing 4%. The Department of 

Ecology Response Program, oil and hazardous materials response, drug lab clean-up 
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program has no statewide life-safety hazmat response capability and no fund for large 

hazardous substance spills. 

¶ The Seattle UASI 2019 Stakeholder Preparedness Review Hazardous Materials 

Spills key findings: 

Á Pursue funding to update the 2006 CBRNE/Hazmat Team study, which 

will serve as the bases for legislation creating regional hazmat teams. 

Á Participate in the biennial risk assessments to prioritize and focus grant 

funding in the most vulnerable areas. 

Á Identify a strategy and pursue funding to replace or extend the shelf life of 

strategic pharmaceutical cache. 

Á Legal mapping of the rules and regulations both at the local and state 

levels do not exist and need a gap analysis. 

Á Limited plans exist for debris management structure to address debris, and 

the type of definition of debris, or a mechanism to characterize debris (e.g. 

radiological hazardous waste, animal carcasses, invasive species etc.). 

Á Need real-time plume modeling capabilities for fire departments hazmat 

response teams to include other first responders as well. This technology is 

being used in Snohomish County and has been used for impact analysis. 

¶ Other hazards, such as earthquakes and landslides, could produce hazardous materials 

incidents. 

Terrorism and Active Threat / At tack Tactics 

¶ Attacks can be perpetrated by many different actors with different motivations, such as 

terrorists, violent extremists, and targeted violent offenders. All use violent tactics to 

harm people and/or property. 

¶ The consequences of the attack depend on the tactics employed by the threat actor, such 

as active shooter(s) events, bombings, arson, murder, kidnapping, hostage-taking, 

maritime attack, hijacking or skyjacking, and vehicle ramming. 

¶ The threat of terrorism and violent extremism has grown with the interconnectedness 

afforded by the internet. Terrorist organizations can reach anyone around the world to 

support or participate in attacks. The openness of the internet allows for the 

disconnected/autonomous sharing of ideas, tactics, and successes that motivate others to 

act. A social media presence can be both an indicator and an impact as our younger 

population including students in schools can feed off of the message and create localized 

issues. 

¶ The number of active shooter incidents has increased significantly over the last five 

years. Intense media coverage of active shooter events has created a heightened sense of 

risk. It remains nearly impossible to predict violent attacks, but security and intervention 

measures are continuing to evolve with the use of new tactics employed by threat actors. 

There have been several incidents in local schools, but none have been tied to terrorist 

activity. There are many public spaces and locations vulnerable to attacks. 



 
PAGE 4-19 

REGION 5 ALL HAZARD MITIGATION PLAN ς 2020-2025 EDITION 
UNINCORPORATED PIERCE COUNTY ADDENDUM 

¶ Incidents of terrorism and active threats have increased in the United States. Local and 

tribal police departments, local EMS and fire departments, the Sheriffôs Department, 

Washington State Patrol, and regional partners have been training regularly for active 

threats such as a complex coordinated terrorist attack. The current threat environment is 

assessed annually by the Washington State Fusion Center. 

Transportation Accident 

This section covers all major transportation modes: aviation, surface (road and rail) and 

marine. It covers incidents where the accident is the primary impact. 

While there have been huge gains in the safety and reliability of transportation systems, 

large, deadly accidents still happen today. Transportation systems have become busier, more 

congested, more tightly interdependent, and lacking in substantial reserve capacity. 

Disruptions in one part of the system can produce large consequences far from the site of the 

disruption and can spread from one transport mode to another. 

Aviation: the direct hazard is a large aircraft crashing into densely populated area with the 

odds of such a crash being low. Crashes are most likely to occur near flight corridors within 

two miles of an airport. On August 10, 2018 for 1 hour and 15 minutes a stolen HorizonAir 

Q400 commercial liner was flying over densely populated jurisdictions along the Puget 

Sound and the Islands in Pierce County. The jet liner eventually crashed into Ketron Island 

and luckily no one was hurt. There are 12 cabins on Ketron with all of them being on the 

North side of the Island. 6 of the cabins were occupied at the time and some were transported 

to shore by first responders until they could get the fire under control. 

Marine: Steilacoom is home to the Pierce County ferry serving Anderson and Ketron Islands. 

While incidents in the waters surrounding Steilacoom and the Islands in the sound could be 

severe, there have been no deadly marine incidents in the past fifty years. Although there 

have been instances when the ferry is not able to provide service and people on the island are 

running low on supplies. In August of 2019 the Pierce County ferry had a catastrophic ramp 

failure that stranded the ferry on Anderson Island. It was a Sunday and the Seahawks had a 

home game so many people were traveling when it happened. The incident stranded 

approximately 60 people on Anderson Island and 80 people in Steilacoom for almost 24 

hours. A shelter in Steilacoom was almost stood up by the American Red Cross with the 

assistance of the Steilacoom Police Department but people found other places to stay 

overnight and the shelter was not needed. 

Rail: the main hazards are derailments, collisions, and tunnel incidents. In July of 2017, an 

Amtrak train derailment right off the sound in Steilacoom. The Town Hall opened as a 

reunification center and the 200 plus passengers were able to find other modes of 

transportation within a few hours. Later that year, in December, another Amtrak train 

derailed near the Pierce and Thurston County borders, killing three passengers and injuring 

65 people. Trains transporting cargo such as grains have also been known to derail but have 

not had serious consequences. 

Motor vehicles: Motor vehicle collisions account for roughly 95% of all transportation 

related deaths and even more injuries. 
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Change s in Deve lopment  

Like other communities in the region, unincorporated Pierce County has seen significant 

population growth over the last several years.  This level of growth is expected to continue with 

it primarily accommodated within the urban growth area.  

Two areas play an important role in this pace of growth: the comprehensive urban growth area 

(CUGA) and the planned development of Tehaleh. Since 2000, the CUGA area has experienced 

a 41.5% increase in population with the population increasing by approximately 10% over the 

past five years. With focusing growth in the CUGA and along transit routes, more multifamily 

housing units have been built compared to past development. The area also includes the 

Frederickson Regional Manufacturing/Industrial Center as it is a major employment hub 

connecting central Pierce County to the Port of Tacoma. Tehaleh is another major area for 

development in unincorporated Pierce County and is located on the Bonney Lake Plateau, 

northeast of the City of Orting. It is ultimately approved for up to 9,600 housing units. The 

second phase of the project is in-progress.  

Development and population growth are expected to continue in unincorporated Pierce County, 

and the risk of hazard impacts on the population increases correspondingly. Planning efforts to 

mitigate the risk are influenced by the County comprehensive plan and county code. The 

comprehensive plan, last updated in 2015, includes goals and policies recognizing the risk of 

hazards and the need for mitigation. Development in the County includes review based on 

critical area regulations to account for and mitigate potential hazards by following code-based 

regulations. Reviewing critical areas includes consideration for volcanic, flood, landslide, and 

seismic hazard areas. These requirements are part of the land use decision-making process and 

are intended to be a source of mitigation. Beyond policy and code regulations, Pierce County 

regularly considers opportunities for infrastructure improvements and other efforts that can help 

reduce future risk.  
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Table 4-1a Region 5 Hazard Identification  Summary ï Geological 

HAZARD  DECLARATION # 

DATE/PLACE  

PROBABILITY/ 

RECURRENCE 
MAPS, FIGURES AND TABLES 

G
eo

lo
g

ic
a

l 

AVALANCH E Not Applicable Yearly in the mountainous areas of the County 
including Mt. Rainier National Park and the 

Cascades. 

Slab Avalanche 
Areas Vulnerable to Avalanche 

Pierce County Avalanches of Record 

EARTHQUAKE  N/A--7/22/2001 Nisqually Delta 

N/A--6/10/2001 Satsop 
DR-1361-WA--2/2001 Nisqually 

N/A--7/2/1999 Satsop 

DR-196-WA--4/29/1965 Maury Island, 
South Puget Sound 

N/A--4/13/1949 South Puget Sound 

N/A--2/14/1946 Maury Island 

40 years or less occurrence 

Historical recordðabout every 23 years for 
intraplate earthquakes. 

Types of Earthquakes 

Major Faults in the Puget Sound Basin 
Seattle and Tacoma Fault Segments 

Pierce County Seismic Hazard 

Major Pacific Northwest Earthquakes 
Notable Earthquakes Felt in Pierce County 

Salmon Beach, Tacoma Washington following Feb 2001 Earthquake 

Liquefaction Niigata Japan-1964 
Lateral Spreading ï March 2001 

LANDSLIDE  DR-1671-WA--2006 

DR-1361-WA--2001 
DR-1159-WA--12/96-2/1997 

DR-852-WA--1/1990 

DR-545-WA--12/1977 
State proclamations: 

20-02 ï 01/20/2020 

17-08 ï 05/18/2017 SR 410 

Slides with minor impact (damage to five or less 

developed properties or $1,000,000 or less damage) 

10 years or less. 

Slides with significant impact (damage to six or 

more developed properties or $1,000,000 or greater 
damage) 100 years or less. 

Northeast Tacoma Landslide January 2007 

Pierce County Landslide Deposits, Scarps and Flanks, and Susceptibility 
Landslide Facts for Pierce County ï Shallow Landslide Susceptibility  

Pierce County Deep Landslide Hazard Area 

Pierce County Shallow Landslide Hazard Area 
Pierce County Slope Stability Areas 

Pierce County Comparison of Landslide Susceptible Areas 

Notable Landslides in Pierce County 
Ski Park Road ï Landslide January 2003 

SR-165 Bridge Along Carbon River ï Landslide February 1996 
Aldercrest Drive ï Landslide 

TSUNAM I  N/A--A.D. 900 Seattle Fault EQ Sourced 

Tsunami 

N/A--1894 Puyallup River Delta  

N/A--1949 Tacoma Narrows  

Due to the limited historic record, until further 

research can provide a better estimate a recurrence 

rate of plus or minus 100-200 years will be used. 

Hawaii 1957 ï Residents Explore Ocean Floor Before Tsunami 

Hawaii 1949 ï Wave Overtakes a Seawall 

Tsunamis in Washington State 

Tsunami Inundation and Current Based on Earthquake Scenario 

Notable Tsunamis in Pierce County 

Salmon Beach, Pierce County 1949 ï Tsunamigenic Subaerial Landslide 
Salmon Beach, Pierce County 1949 ï Tsunamigenic Subaerial Landslide 

Damage in Tacoma from 1894 Tsunami 

VOLCANIC  DR-623-WA--5/1980 The recurrence rate for either a major lahar (Case I 
or Case II) or a major tephra eruption is 500 to 1000 

years. The recurrence rate for either a major lahar 

(Case I or Case II) or a major tephra eruption is 500 
to 1000 years. 

Volcano Hazards 
Tephra Types and Sizes 

Lahars, Lava Flows and Pyroclastic Hazards of Mt. Rainier 

Estimated Lahar Travel Times for Lahars 107 to 108 Cubic Meters in 
Volume 

Pierce County Eruptive Events and Lahars 
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Table 4-1b WA Region 5 Hazard Identi fication: Summary ï Meteorological 

HAZARD  DECLARATION # 

DATE/PLACE  

PROBABILIT Y/ 

RECURRENCE 
MAPS, FIGURES AND TABLES 

M
e

te
o

ro
lo

gi
ca

l 

CLI MATE CHA NGE Not Applicable Not Applicable IPCC Models on Global Temperature Change: 1900 to 2100 
Recent and Projected Temperatures for the Pacific Northwest 

Puget Sound Projected Warming 

Puget Sound Projected Precipitation Change 
Projected Decline in Snowpack 

Projected Sea Level Risk ï Tacoma 

Sea Level Rise Inundation Area in 2100 Tacoma Tideflats 
Climate Impacts and Natural Hazards 

Comparison of the South Cascade Glacier: 1928 to 2003 

Lower Nisqually Glacier Retreat: 1912 to 2001 

DROUGHT Many dry seasons but no declarations 
State proclamations: 

18-05--7/31/2018 

50 years or less occurrence Sequence of Drought Impacts 
Palmer Drought Severity Index 

Pierce County Watersheds 

%Area of Basin in Drought Conditions Since 1895 
%Time in Severe to Extreme Drought: 1895-2004 

%Time in Severe to Extreme Drought: 1985-1995 

Notable Droughts Affecting Pierce County 
Columbia River Basin 

USDA Climate Zones ï Washington State 

FLOOD  DR-WA 1817--01/2009 
DR-1734-WA--12/2007 

DR-1671-WA--11/2006 

DR-1499-WA--10/2003 
DR-1159-WA--12/96-2/97 

DR-1100-WA--1-2/1996 

DR-1079-WA--11-12/1995 
DR-896-WA--12/1990 

DR-883-WA--11/1990 

DR-852-WA--1/1990 
DR-784-WA--11/1986 

DR-545-WA--12/1977 

DR-492-WA--12/1975 
DR-328-WA--2/1972 

DR-185-WA--12/1964 

5 years or less occurrence 

Best available science--the frequency of the 

repetitive loss claims indicates there is 

approximately a 33 percent chance of flooding 
occurring each year. 

Lower Puyallup River 
Historical Flooding in Lower Puyallup River 

Levees and Revetments in the Lower Puyallup River 

Summary of Damages to Lower Puyallup River Facilities 
Middle Puyallup River 

Historical Flooding in Middle Puyallup River 

Levees and Revetments in the Middle Puyallup River 
Summary of Damages to Lower Middle River Facilities 

Upper Puyallup River 

Historical Flooding in Upper Puyallup River 
Levees and Revetments in the Upper Puyallup River 

Summary of Damages to Upper Puyallup River Facilities 

Lower White River 
Historical Flooding in Lower White River 

Levees and Revetments in the Lower White River 

Summary of Damages to Lower White River Facilities 
Upper White River 

Historical Flooding in Upper White River 

Levees and Revetments in the Upper White River 
Summary of Damages to Upper White River Faciliti es 

Greenwater River 

Historical Flooding in Greenwater River 
Carbon River 

Historical Flooding in Carbon River 

South Prairie Creek 
Historical Flooding in South Prairie Creek 

Middle Nisqually River 
Historical Flooding in Middle Nisqually River 

Upper Nisqually River 

Historical Flooding in Upper Nisqually River 
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Levees and Revetments in the Upper Nisqually River 
Summary of Damages to Upper Nisqually River Facilities 

Mashel River 

Historical Flooding in Mashel River 
Nov 2006 Flooding River Park Estates ï Along Puyallup River 

M
e

te
o

ro
lo

g
ic

a
l SEVERE WEATHER  DR-4056-WA ï 01/2012 

DR-1825- WA ï 12/2008 ï 01/2009 

DR-1682-WA--12/2006 
DR-1159-WA--12/96-2/1997 

DR-1152-WA--11/19/1996 

DR-981-WA--1/1993 Inauguration Day 
Storm 

DR-137-WA--10/1962 Columbus Day 

Storm 
State proclamations: 

19-06--02/15/2019 (Dec. 2018 Winter 

Storm) 

19-05--02/14/2019 Winter Storm Maya 

17-08--5/18/2017 Severe rain 

17-03--3/14/2017 
17-02--1/19/2017 Winter Storm 

15-18--12/24/2015 Windstorms and 

Flooding 

The recurrence rate for all types of severe storms 

is 5 years or less. 

Fujita Tornado Damage Scale 

Windstorm Tracks 

Pierce County Severe Weather Wind Hazard ï South Wind Event 
Pierce County Severe Weather Wind Hazard ï Enumclaw East Wind Event 

Notable Severe Weather in Pierce County 

Snowstorm January 2004 Downtown Tacoma 
Satellite Image ï Hanukkah Eve Windstorm 

Before/After Tornado Damage Greensburg KS May 2007 

County Road December 2006 Windstorm 
Tacoma Narrows Bridge ï November 1940 Windstorm 

WUI FIRE  EM-3372-WA Aug-Sept. 2015 

State proclamations: 

17-12--9/2/2017 Norse Peak Fire 
15-11--6/26/2015 

Based on information from WA DNR the 

probability of recurrence for WUI fire hazard to 

Pierce County is 5 years or less. 

Washington State Fire Hazard Map 

Pierce County Forest Canopy 

Industrial Fire Precaution Level Shutdown Zones 
Carbon Copy Fire August 2006 

Washington State DNR Wildland Fire Statistics: 1973-2007 

DNR Wildland Response South Puget Sound Region: 2002-2007 
Pierce County DNR Fires 
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Table 4-1c Region 5 Hazard Identification Summary ï Technological 
T

e
c
h

n
o
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g
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a

l 

HAZARD  

FEMA 

DECLARATION # 

DATE/PLACE  

PROBABILITY/RECURRE NCE MAPS, FIGURES AND TABLE S 

ABANDONED MINES Not Applicable Based on information from WA DNR. The Pierce County 

Sheriffôs Department reports that they have had very few 
incidents of citizens entering the abandoned mines in east 

Pierce Co. 

Isolated issues of minor subsidence have occurred, typically 
following flood events i.e. 2009/2010. 

Pierce County ï Mine Hazard Areas Map Based on WA DNR 

Information  
Schasse, Koler, Eberle, and Christie, The Washington State Coal Mine 

Map Collection: A Catalog, Index, and Userôs Guide, Open File Report 

94-7, June 1984 
Pierce County 2014 HIRA 

CIVIL  DISTURBANCE 

 

Not Applicable In the past 150 + years there have been eleven major 

incidents giving a recurrence rate of every seven years. 

Pierce County Civil Disturbance High Probability Locations Map 

Pierce County Civil Disturbance High Probability Locations Zoomed in 

Map 

DAM FAIL URE Not Applicable No occurrences in Pierce County 

50+ years recurrence for WA State 

Reasons for Dam Failures Nationally 

PC Dams that Pose a High or Significant Risk to the Public 
Pierce County High and Significant Risk Dams 

Dam Failures in WA State 

Mud Mt. Dam Intake 

ENERGY EMERGENCY 

 

Not Applicable Power outages are the most frequent energy incident, via 
natural hazards (storms, ice) Recurrence rate ï every five 

years (storms) 

Recurrence rate ï 50+ years (major)  

Tacoma Power Outage 1929, USS Lexington provides power 

EPIDEMIC / PANDEMIC  

 

EM-3507-WA 03/12/2020 Epidemic: 

¶ 1976-2014 Ebola outbreaks 

¶ Flu occurs annually 

Pandemics: 

¶ 2009-2010 ñSwine Fluò recurrence rate ï 20 years 

Individuals hoping to avoid contacting disease 

 

HAZARDOUS 

MATERI ALS 

 

Not Applicable ¶ Dalco Passage oil spill of October 13, 2004 

¶ Chlorine Spill  Port of Tacoma February 12, 2007 

Large incidents five-year recurrence 

Small incidents one-week recurrence 

List of constituents or ingredients found in Bakken crude oil 

Environmental Protection Agencyôs Identified Top Five Facilities 

Exxon Valdez Oil Spill , 1989 
Pierce County Spill data from May 2018 to May 2019 

Dalco Passage oil spill (October 13, 2004) 

PIPELIN E  

FAILURE  

 

Not Applicable ¶ Northwest Pipeline Corporation natural gas incident May 

1st, 2003, in Sumner 

10 years recurrence 

Cities and Towns with interstate pipelines within, or within 1 mile of city 
limits 

Olympic Pipeline Rupture 06/10/99 

Pierce County Pipelines 
Whatcom Falls Park, 2003 

TERRORISM 

ACTIVE THREAT  

CYBER AT TACK  

Not Applicable Minor incident ïrecurrence 1-year 

Major Incident ï recurrence 10 years 

250 Active Shooter Incidents in the U.S. from 2000-2017: Incidents per 

year 

250 Active Shooter Incidents in the U.S. from 2000-2017: Casualty 
Breakdown per year 

250 Active Shooter Incidents in the U.S. from 2000-2017: Location 
Categories 

Occurrences in the Puget Sound 
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TRANSPORTATI ON 

ACCIDENT  

Not Applicable 
State proclamations: 

17-13--12/18/2017Amtrak 

derailment 
15-05--4/16/2015 SR 410 Bridge 

15-04--3/11/15 Damage to I-5 

Overpass 

Minor incidents ï recurrence daily 
Major incidents - recurrence 10 years 

Airports in Pierce County 
Ferry Services in Pierce County 

Transportation Accidents/Catastrophic Failures in Pierce County 
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Unincorporated P ierce County  Hazard Maps  and Overvi ew  
of Data Source  Descr iptions  

The hazard maps provide a visual identification for the 21 hazards currently identified in the 

Region 5 All Hazards Mitigation Base Plan.  Hazard maps were developed for each jurisdiction 

based on the hazard that was identified within their geographical boundaries.  A few of the 

hazards are difficult to map and to what extent the hazards exists.  For these hazards the planning 

team decided to include the entire jurisdictions boundaries indicating that the hazard could occur 

anywhere within their boundaries. Specifically, the technological/human-caused hazards are; 

civil disturbance, energy emergency, epidemic/pandemic, hazardous materials spills, terrorism / 

active threat / attack tactics / cyber-attack, and transportation accidents.  Each of these hazards 

potentially could begin as an isolated incident and cascade into a larger event affecting a much 

greater area.  Similarly, the natural hazards; avalanche, climate change and drought fall into this 

category too.  Avalanche although isolated to the slopes of Mt. Rainier can occur anywhere 

within the National Park, National Forest and Wilderness Areas.  Climate change and drought 

can have a spiraling effect on eco-systems, the economy and demographics throughout the 

Region 5 (Pierce County) area with a multitude of variabilityôs making these hazards difficult to 

map as well.  Lastly, the Wild Urban Interface (WUI) hazard areas within Pierce County are 

currently going through an update to identify areas not addressed.  Specific areas of concern exist 

on the Key Peninsula and Gig Harbor Peninsula and additional areas within the eastern part of 

the county.  The WUI hazards maps will be distributed to jurisdictions when this update is 

complete. 

Regulated Floodplain9 

Summary: 

The flood hazard map delineates the flood hazard risk of Unincorporated Pierce County. This 

map uses the new FEMA Flood Insurance Study (FIS) and Digital Flood Insurance Rate Map 

(DFIRM) for Pierce County, Washington and Incorporated Areas effective on March 7, 2017. 

These mapping products replace the FIS & FIRM issued to Unincorporated Pierce County in 

1987 and the other incorporated communities between 1980 and 1985. The new DFIRM is a 

seamless countywide product adopted by every community participating in the National Flood 

Insurance Program (NFIP). 

The intended purposes of this data are to support the National Flood Insurance Program so that 

flood insurance policies can be written for any qualifying structure in the community. In areas 

identified as Special Flood Hazard Areas (SFHA), a structure with a federally backed loan is 

required to purchase flood insurance. SFHA are designated as Zones beginning with the letter A 

or V (e.g. AE, AH and VE). Areas of moderate risk or areas suspected to be at risk of flooding 

but where no detailed flood study has been completed are shown as Zone X (Shaded). It is also 

to inform development in or near flood hazard areas so that new construction and redevelopment 

meets the purposes of the flood hazards areas described in Pierce County Code Title 18E.70. 

Description: 
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The DFIRM is a composite of several flood studies, some dating back to the 1970s and as recent 

as 2016 that represent the best available date at the production deadline. The exception to this is 

the "secluded areas" that are near significant levees that effect the floodplain do not meet the 

federal standard (44 Code of Federal Regulations 65.10) to show an area protected by the levee. 

The secluded areas, in the lower Puyallup River and the Carbon River and Puyallup River near 

the City of Orting, continue to show the understanding of risk prior to the establishment of 

44CFR65.10 as shown on the first FIRM. There are more recent hydraulic studies that show a 

better understanding of flood risk and Unincorporated Pierce County regulates to this better data 

which has been added to the Regulated Floodplain 2017 feature class. In areas where the 

regulated flood hazard varies from the DFIRM there are attributions indicating a different 

"insurance zone" or "insurance BFE". 

The Digital Flood Insurance Rate Map (DFIRM) Database depicts flood risk information and 

supporting data used to develop the risk data. The primary risk classifications used are the 1-

percent-annual-chance flood event, the 0.2-percent-annual- chance flood event, and areas of 

minimal flood risk. The DFIRM Database is derived from Flood Insurance Studies (FISs), 

previously published Flood Insurance Rate Maps (FIRMs), and flood hazard analyses performed 

in support of the FISs and FIRMs, and new mapping data, where available. The FISs and FIRMs 

are published by the Federal Emergency Management Agency (FEMA). 

The FIRM is the basis for floodplain management, mitigation, and insurance activities for the 

National Flood Insurance Program (NFIP). Insurance applications include enforcement of the 

mandatory purchase requirement of the Flood Disaster Protection Act, which "... requires the 

purchase of flood insurance by property owners who are being assisted by Federal programs or 

by Federally supervised, regulated or insured agencies or institutions in the acquisition or 

improvement of land facilities located or to be located in identified areas having special flood 

hazards, " Section 2 (b) (4) of the Flood Disaster Protection Act of 1973. In addition to the 

identification of Special Flood Hazard Areas (SFHAs), the risk zones shown on the FIRMs are 

the basis for the establishment of premium rates for flood coverage offered through the NFIP. 

The DFIRM Database presents the flood risk information depicted on the FIRM in a digital 

format suitable for use in electronic mapping applications. The DFIRM database is a subset of 

the Digital FIS database that serves to archive the information collected during the FIS. 

Updates: 

The October 2019 update to the Regulated Floodplain 2017shows the changed flood hazard areas 

modified by FEMA in two Letter of Map Revisions (LOMR). 

Some coastal areas of Puget Sound were modified by LOMR 19-10-0588P that became effective 

4/22/2019. 

A new flood study of Deer Creek within the City of Puyallup modified the flood hazard areas 

with LOMR 18-10-0841P that became effective 4/4/2019. 

Landslide Susceptibility  - Deep10 

Summary: 

These data sets were produced to provide attribute and spatial information on deep-seated 

landslide susceptibility in Pierce County, by the Washington State Department of Natural 
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Resources, Washington Division of Geology and Earth Resources (DGER). The goal of this data 

is to estimate the extent of deep-seated landslide susceptible areas. This data is only an estimate 

of deep-seated landslide susceptible areas and can occur outside of the bounds of these polygons. 

This data is nonregulatory and is intended for informational purposes. It may not be suitable for 

legal, engineering, forestry, or surveying purposes; but it is intended to assist planners, 

homeowners, regulators, and others by identifying areas to seek further geologic investigation 

before developing, or areas to avoid. Users of this information should consider their intended 

application, and review or consult the accompanying documentation, to determine the usability 

of the data for themselves. 

Description: 

This is a polygon feature class intended to estimate areas susceptible to deep-seated landslides. 

To create this susceptibility dataset a landslide inventory was first created by using the methods 

described in the report accompanying these data. The constructed landslide inventory was then 

used, along with other necessary datasets, to create this deep-seated landslide susceptibility 

dataset by following protocol from Special Paper 48 (Burns and Mickelson, 2016). This feature 

class is part of a larger landslide susceptibility dataset for Pierce County, Washington. 

Use Limitations: 

The Washington Division of Geology and Earth Resources (DGER) shall not be held liable for 

improper or incorrect use of the data described and/or contained herein. This product is provided 

'as is' without warranty of any kind, either expressed or implied, including, but not limited to, the 

implied warranties of merchantability and fitness for a particular use. The Washington State 

Department of Natural Resources and the authors of this product will not be liable to the user of 

this product for any activity involving the product with respect to the following: (a) lost profits, 

lost savings, or any other consequential damages; (b) the fitness of the product for a particular 

purpose; or (c) use of the product or results obtained from use of the product. Although these 

data have been processed successfully on computers of DGER, no warranty, expressed or 

implied, is made by DGER regarding the use of these data on any other system, nor does the fact 

of distribution constitute or imply any such warranty. 

Landslide Susceptibility - Shallow11 

Summary: 

These data sets were produced to provide attribute and spatial information on shallow landslide 

susceptibility in Pierce County, by the Washington State Department of Natural Resources, 

Washington Division of Geology and Earth Resources (DGER). The goal of this data is to 

estimate the extent of shallow landslide susceptible areas. This data is only an estimate of 

shallow landslide susceptible areas and can occur outside of the bounds of these polygons. This 

data is non-regulatory and is intended for informational purposes. It may not be suitable for 

legal, engineering, forestry, or surveying purposes; but it is intended to assist planners, 

homeowners, regulators, and others by identifying areas to seek further geologic investigation 

before developing, or areas to avoid. Users of this information should consider their intended 

application, and review or consult the accompanying documentation, to determine the usability 

of the data for themselves. 

Description: 
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This is a polygon feature class intended to estimate areas susceptible to shallow landslides. To 

create this susceptibility dataset, the data listed in Special Paper 45 (Burns and others, 2012) as 

necessary data was obtained, and the Factor of Safety (FOS) portion of that protocol was 

followed. This feature class is part of a larger landslide susceptibility  dataset for Pierce County, 

Washington. 

Use Limitations: 

The Washington Division of Geology and Earth Resources (DGER) shall not be held liable for 

improper or incorrect use of the data described and/or contained herein. This product is provided 

'as is' without warranty of any kind, either expressed or implied, including, but not limited to, the 

implied warranties of merchantability and fitness for a particular use. The Washington State 

Department of Natural Resources and the authors of this product will not be liable to the user of 

this product for any activity involving the product with respect to the following: (a) lost profits, 

lost savings, or any other consequential damages; (b) the fitness of the product for a particular 

purpose; or (c) use of the product or results obtained from use of the product. Although these 

data have been processed successfully on computers of DGER, no warranty, expressed or 

implied, is made by DGER regarding the use of these data on any other system, nor does the fact 

of distribution constitute or imply any such warranty. 

Liquefaction Potential12 

Summary: 

This is a subset of the original data clipped to Pierce County. The liquefaction susceptibility  map 

details the risk potential throughout the Unincorporated Pierce County in a color gradient map. 

The Washington State Department of Natural Resources, Division of Geology and Earth 

Resources received grant funding through the Hazard Mitigation Grant Program (HMGP) 

following the Nisqually earthquake of February 2001 (FEMA-1361-DRWA). This grant required 

the Division of Geology and Earth Resources to develop statewide liquefaction susceptibility and 

NEHRP (National Earthquake Hazards Reduction Program) site class maps. 

Regional and local earthquake hazard maps such as these support hazard mitigation, emergency 

planning and response, planning of local zoning ordinances, and building code enforcement. The 

primary reason for producing this series of earthquake hazard maps is to support revisions to the 

State Hazard Mitigation Plan required in the implementation of final rules 44CFR201.4 and 

44CFR201.6. These Federal code regulations require both state and local agencies to describe the 

location and extent of earthquake hazards that affect their jurisdictions. Additionally, these maps 

will serve a great variety of end-users that are crucial partners in earthquake hazard mitigation. 

Description: 

These data contain polygons that provide information regarding the relative liquefaction 

potential for Pierce County, Washington. This feature class is part of a geodatabase that contains 

statewide ground response data for Washington State. Liquefaction is a natural phenomenon in 

which saturated, sandy soils lose their strength and behave as liquid. Liquefaction is caused by 

severe ground shaking during earthquake events. Polygons are classified as having 'very low' to 

'high' relative liquefaction susceptibility. Areas underlain by bedrock or peat are mapped 
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separately as these earth materials are not liquefiable, although peat deposits may be subject to 

permanent ground deformation caused by earthquake shaking and require site-specific analysis 

under the International Building Code. Water and ice are also separately designated. 

Use Limitations: 

The Washington Division of Geology and Earth Resources (DGER) shall not be held liable for 

improper or incorrect use of the data described and/or contained herein. This product is provided 

'as is' without warranty of any kind, either expressed or implied, including, but not limited to, the 

implied warranties of merchantability and fitness for a particular use. The Washington State 

Department of Natural Resources and the authors of this product will not be liable to the user of 

this product for any activity involving the product with respect to the following: (a) lost profits, 

lost savings, or any other consequential damages; (b) the fitness of the product for a particular 

purpose; or (c) use of the product or results obtained from use of the product. Although these 

data have been processed successfully on computers of DGER, no warranty, expressed or 

implied, is made by DGER regarding the use of these data on any other system, nor does the fact 

of distribution constitute or imply any such warranty. Appropriate use of these map data is the 

responsibility of each user. - Users must acknowledge the originators when using the data set as 

a source. - Data should not be used beyond the limits of the source scale. - The data set is not a 

survey document and should not be utilized as such. This map is meant only as a general guide to 

delineate areas prone to liquefaction. It is not a substitute for site-specific investigation to assess 

the potential for liquefaction for any development project. Because the data used in the 

liquefaction susceptibility assessment have been subdivided based on regional geologic mapping, 

this map cannot be used to determine the presence or absence of liquefiable soils beneath any 

specific locality. This determination requires a site-specific geotechnical investigation performed 

by a qualified practitioner. 

Volcanic ï Lahar13 

Summary 

This volcanic hazard zone is intended for use by public and private agencies to view, overlay 

with other Geographic Information System (GIS) datasets, and make maps of volcanic hazards 

from potential future eruptions of Mount Rainier, Washington. It is critical to understand the 

nature of the boundaries of the volcanic hazard zones. Although arcs serve as boundaries of 

hazard zones, the degree of hazard does not change abruptly at these boundaries. Rather, a 

volcanic hazard decreases gradually with increased distance from the volcano and above the 

valley floor. These volcanic hazards also span a range of size and recurrence. The hazard zones 

delineated in this data set portray volcanic events believed most likely from future activity at 

Mount Rainier, Washington. Areas outside the hazard zones, especially those having low relief, 

should not be regarded as hazard-free. Too many uncertainties exist in source, size, and mobility 

of future events to locate boundaries of zero-hazard zones with confidence. 

Description 

This is a combined dataset of a Case I, Case II  and Case III  lahar scenario into one dataset and 

does not include a pyroclastic dataset. Please contact Washington Division of Geology and Earth 

Resources to obtain these datasets or more information. For the planning purposes and 

identification of lahar risk within jurisdictions, the Case I scenario dataset is used to identify the 
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worst-case scenario potentially possible, although again, areas outside the hazard zones, 

especially those having low relief, should not be regarded as hazard-free. 

This dataset contains inundation zones for Case I lahars which are defined as areas that could be 

affected by cohesive lahars that originate as enormous avalanches of weak, chemically altered 

rock from the volcano. Case I lahars can occur with or without eruptive activity. The average 

time interval between Case I lahars on Mount Rainier is about 500 to 1000 years. 

Hazardous Material 

The Hazardous Material map has outlined the main arterial routes, railroad lines, airports, marine 

ferry routes and Tier II  sites for which the GIS spatial analysis was taken where there is the 

potential risk for hazardous materials to be located at any given time. A 2,500-foot buffer was 

placed around these identified areas, in accordance with the Emergency Response Guidebook 

(ERG) for potential contaminated zones. This zone does not go into detail of identifying 3 

control zones during a hazmat incident. It is intended for general planning purposes only. If an 

actual incident were to occur instructions would be given by the Incident Commander on site and 

buffer zones would be determined by the type of hazardous material released. To reduce clutter 

and overlapping of data the 2,500-buffer zone was not included on the map, but data was 

analyzed from within those perimeters. 

2017 Tier II Sites 

The Emergency Planning and Community Right-to-Know Act (EPCPA) of 1986 was created to 

help communities plan for chemical emergencies. It also requires industry to report on the 

storage, use and releases of hazardous substances to federal, state, and local governments. 

EPCRA requires state and local governments, and Indian tribes to use this information to prepare 

for and protect their communities from potentials risks. In 2017 Pierce County Emergency 

Management secured a project to identify reported 2017 Tier II  Sites within Pierce County. 

These sites were mapped based on their geographical location of identified hazardous substances 

reported. 

Transportation Accidents / I ncidents 

The Transportation Accident map, like the Hazardous Material Map has also outlined the main 

arterial routes, railroad lines, airports, marine ferry routes for which the GIS spatial analysis was 

taken where there is the potential risk for transportation accidents/incidents to occur at any given 

time. A 2,500-foot buffer was placed around these identified areas also for potential hazard risks 

related to the accident/incident. It is intended for general planning purposes only. If an actual 

accident/incident were to occur instructions would be given by the Incident Commander on site 

and traffic control zones, barriers or alternate routes would be determined by the type of 

accident/incident. To reduce clutter and overlapping of data the 2,500-buffer zone was not 

included on the map, but data was analyzed from within those perimeters. 

Drought, Severe Weather, Civil Disturbance, Energy Emergency, Epidemic, 
and Terrorism / Active Threat / Attack Tactics / Cyber Attack 

Due to the nature of these potential natural and human-caused hazards occurring anywhere 

within Pierce County or within a local jurisdiction, their total boundary figures are used when 
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calculating the risk factors. These numbers will match their Base numberôs and will show the 

percent risk at 100% on the Vulnerability  Analysis Tables for General Exposure, Population 

Exposure and General Infrastructure Exposure. 

Hazard maps are not created for each of these hazards and for reference the Base map is in 

Profile Section 2 of this Mitigation Plan. 

Vulnerability Analysis Data 

A vulnerability analysis was conducted on each hazard map to determine the General Exposure, 

Population Exposure, and general Infrastructure Exposure risk. 

The Pierce County parcel geodatabase is derived from the Pierce County Assessor-Treasurerôs 

Office and they edit and maintain their ñparcelò geodatabases daily. The GIS polygon data 

includes condominium parcel information but does not include mobile home data. A ñTotal 

Baseò value is determined for each jurisdiction based on their boundaries and then an analysis is 

performed to determine the risk percent of each hazard within those boundaries. The tax parcel 

geodatabase provides information for the square miles, parcels, land value, improved value and 

total assessed values for the analysis and is identified in Tables 4-3 and 4-4. 

The original 2010 census data was downloaded by Pierce County GIS via the US Census Bureau 

server ftp and was available on October 14, 2011. All population base and hazard exposure data 

are derived from this dataset in determining the population exposure. At the current time with the 

mitigation plan updates this is the best available data that is county wide. As hazards do not have 

jurisdictional boundaries, a dataset is required that is county wide for analysis purposes. It is 

acknowledged that this population data is 10 years old and outdated and will be replaced within 

the plan once the 2020 census data becomes available sometime in 2021. Profile Section 2 

provides a heading ñDemographic Analysisò for jurisdictions to identify their current populations 

as best described by them. 

The population density figures from Table 4-3 Vulnerability Analysis, Population Exposure  

calculate the total population density within each hazard area to identify the vulnerable 

population at risk. The population density is not calculated from the entire jurisdictional 

boundary. 
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Map 4-1 Pierce County ï Deep Landslide Hazard Map 
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Map 4-2 Pierce County ï Shallow Landslide Hazard Map 
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Map 4-3 Pierce County ï Liquefaction Potential Hazard Map 

 

 

 






























































